"
It might be . . . it could be . . . it IS! A home run! Holy cow!" 1 The collision between the ball and the bat is far more complex than the collision of idealized point particles we emphasize in introductory physics. Yet, the key factor in hitting a homer is simply maximizing the kinetic energy in the ball. So, the trick is to minimize the amount of energy lost to other forms.
One of the ways energy is lost to the ball is in the vibrations of the bat. The common way to investigate these vibrations is to listen to them. 2 Some ball players are aware of the importance of vibrations in the bat and actually claim to be able to tell a good bat from a bad one by listening. 3 Bat vibrations can actually be seen during the broadcast of Major League games when they use super slow motion cameras. Unfortunately, the author can't get permission to use these MLB images here. However, a wonderful episode of "Time Warp" 4 illustrates bat vibrations in a lab environment.
You and your students can actually see and study these vibrations by using a rubber baseball bat, 5 shown in Fig. 1 . Below are a couple of suggested activities that you'll enjoy.
Activity 1: Traveling Waves
Hold the bat by the handle and let it hang down. Strike the bat with a mallet (or make a "baseball hammer") at different locations along the bat. You might notice that near the handle, you create a pulse that travels along the bat as shown in Fig.  2 . As you work your way down, you find a spot where there is little or even no pulse created. This is sometimes referred to as the "sweet spot" 6 for two reasons. Since there are few vibrations, there is more energy available for kinetic energy in the ball. Additionally, it feels great to batters because they don't get any vibrations back at their hands. As you continue down toward the barrel end of the bat, the pulses again start to appear.
Activity 2: Standing Waves
You can examine the standing waves in the bat by holding it from the barrel end. Shake it back and forth until you find the frequency for the standing waves. I can usually find the first (see Fig. 3 ) and second normal modes. Note the words "normal modes" as opposed to "harmonics. " These normal modes are not simple multiples of a fundamental frequency, so they are not harmonic. 7 Also, understand that you are 
